The sulfhydryl group of Cys138 of rusticyanin from Acidithiobacillus ferrooxidans is crucial for copper binding.
Rusticyanin is a small blue copper protein isolated from Acidithiobacillus ferrooxidans with extreme acid stability and redox potential. The protein is thought to be a principal component in the iron respiratory electron transport chain in this microorganism, but its exact role in electron transfer remains controversial. The gene of rusticyanin was cloned then overexpressed in Escherichia coli, the soluble protein was purified by one-step affinity chromatography to apparent homogeneity. It was reported that Cys138, His85 and His143 were important residues for copper binding, but the significance of Cys138 was not verified so far. We constructed the mutant expression plasmids of these three residues using site-directed mutagenesis. Mutant proteins were expressed in E. coli and purified with a nickel metal affinity column. The EPR and atomic absorption spectroscopy results confirmed that Cys138 was crucial for copper binding. Removal of the sulfhydryl group of Cys138 resulted in copper loss. Mutations of His85 and His143 showed little effect on copper binding.